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R.OOC 



R,OOC , 




Ritt. -dCOCH 3 T-S)l»*\ ifclifteHjfct&ift 

*II^£:i:UcC=0£^j£U 

R 3 i>J:t/R5ti. Pl-^^i^oTs H s ifctiOH 

R«tt, -C( = CH 2 )-CH(CH 3 )2-Ra (i^t. 

Rati, Hi^tiOHSr^rf) TftO. 

Rsti. CH 3 . ttdiCHiOHX'&Z. ] T'S£ill> 
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188W>«i»tS6. * Hfc7] 

R|OOC - ^ ,R< R.OOC 



R.OOC 





Civ) 



[*f». Ritt. H. ttlliCHsT'b*) . 
RsiJ. OH, ttzliOCOCHsX'h*). 
RWi. -C(=CH2)-C(CH 3 )2-Ra (;^T\ Ra 
tt. H££«iOH£^-f ) TJ>>9/ 
Rs{±. H*^(iOHT*>0, 

ReJi. CHa, £jtteCH 2 OHT'J>l>] T'^$itS3, 
4— fe37yx^ y-f tSSr^Tf & h U f-^>H<0^ 
< 1 1> 1 a**»jft#fc tTMf««J£. 
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HOOC 



HOOC 




[000 3] B*«*5J:V«t»IBiS«)Sa«itt»a3~5 
^^^ISilJtvycoa (Pinus spp. s Tij^Vts: 

20 K (Poria cocos Wolf) ZW&tth {>COX'hh. Z<0 

mmn&xmm. ftmz&&tfi:\im.&x'h&. 
^m&x'mM%^i,mm%Mfr%i,z}i\, . m 
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[^coimi^ijiHH] 

[000 13 
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COCHsTfcSiV SfciaS^ltriM-SflaiS^kt 
t>{cC=0«rJBjSU R3fciyR5{i, H— ifcttJM: 
-?Ts H, ifcttOH?*"). Rttt. -C( = CHi)- 
C(CHa)2-Ra (ZZX\ Rati. H^fetiOH^ 
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fafe6iSMW4C7-=C8-C9 = Cii*fcttCT-Ca-C9 

ff*L<lil-5I, J:9ff*L<lil~4fl£*trjK 

[0006] *JSWtJ:9. ^ttiSfcLT. *!*5r<fck 
*AfcfcVvc3ffi^*WOT*C-0*fctt3fflW>l 
&2^-OCO-fcJ:rjr24ftOx*y.xf-uy s SB 
t fc ^ T 3 ft?) - C O - fc «fc IX 2 4 ftOX df V ^ ^ > 
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CHC1, sol. 



CHC1, insol. 
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ODS-HPLC(50X-MeCN) 

(lOOmg) 





ODS-HPLC(90«-MeOH) 







(33mg) (500mg) 

[ooii]Mi5k g £t!qS_m ? y-;UTii^L 

toOi^\ W512cm, I$80cm(7)y>J*^ 30 
0:1) TlS&ifilJU ^^h^A-D^*:. 7 

5 7 is a > A tiJS* \<r> 9 o q A £Jn £ 5 t ifcK £ 4 

T . iSffl^JS^^ft ^ n h ^ 7 < 9 £ L 
ftU ^U^l/>ec (33mg), y^7l (5 00 
mg) fcitf-ft KnA*78 ( 1 OOmg) fcftfc. 
[ 0 0 1 2 ] ;KU 3iA(7)*eiM (SI #88) 

haVa3B^KSG«»ft? D7 OS 40 
LttU d?'j3KA (lOOmg) fcflfc. 
[00 13]**:. *WfcJSfc* 5MBfli*Mi*a3fc 

[00 14] jKUdnxyRC 

mp : 273-275* 
(a)o 25 +2° (trilby) 
E I -MS (n/z) : 482 (M* ) 
HR-MS : 4 8 2.3 3 83(C3iH4s04) (It«ii4 
82.3398) *50 9.59 



ft Fo/^7| 
(lOOmg) . 



*UVAmax(MeOH) nra : 2 4 2 (loge =4 . 2 5) 
I R vmax(KBr) cm" i : 3 4 0 0 , 2950, 171 
0, 1 680, 1 250 
[00 15]A^7l 

mp : 29 6-298* 
(orb 25 +6* (tfU^y) 
E I ~MS (m/z) : 528 (M + ) 
HR-MS : 5 28. 38 2 6 (C33H52O5) (ltSffl5 
28.381 7) 

IR^max(KBr) cm" 1 : 3 500, 2 9 50, 1 73 
0, 1 680, 1 260 

[00 16] ^*-?m*^)v 

C34 H54 O5 

NMR (tyyy-ds) 21-OCH3 (<Jh 3.7 
5,oc 5 1.1) 
[00 17] fhh'DA^7l 

mp : 268—270* 
(<z)d 25 +4 1 0 (tT'Ji/» 
EI -MS (m/z) : 526 (MM . 508. 493, 
4 33 

7CJR#9r fttHI C33H50O5 C;75.25,H; 

C ; 75.04, H ; 9.6 1 



(7) 

1 1 

UVAmax(EtOH) nm : 2 4 2 (loge =4 . 1 0) 
IRi/max^Br) cm" 1 : 1730. 1 6 80 
[00 18] X'J^MA 

mp : 248—249' 

[«]d» +2 2° (*9S-M 

E I - MS (m/z) : 4 98 (M + ) , 480, 425. 

407 

HR-MS : 4 98.3 362(C3iH460 6 ) (ft»l4 
9 8.334 5) 10 
UVAmax(EtOH) nm : 2 4 2 (loge =4 . 1 1 ) 
IR^max(KBr) cri : 1703, 1640 
[00 19] sKU^SA^f-^ 
C33 H50 O5 

NMR (trUv'y-d5) 21-OCH3 (J« 3.6 
4, Sc 5 1.1) 

3-OCHs (Sh 3.79, 5c 51.3) 

16-0-7-feWJ3KA 

C35 H52 Os 

NMR (tU^y-ds) 16-OCOCH 3 (Sh 2. 20 
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tt) . $A.a§gf»ffli:LT. SXi^f-Jka/U*** 

H2 



#ffl^8-l 19864 

1 2 

= >-F£fflV\ S»«*fc<i**i«i:LT10~10 0in 

[00 2 2) 2. mwm 
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a) fc=»5iK^-tr^«W4!tt (SDK) > 9«AU 

[0023) 3. ffilSilMtiiltt«J&tti^ 

5 5X2.0ml/10gttS£»IW»-$-U 3B$Hf& 
WfcK» otSr 1 0 m g~ 5 0 0 m g/k g^MOiggT' 

u wiBrta*t. 3o^»a$ 

7k) (H-y^^IgftS^tt) 15 0mg/kgft 

m-riBffl) mxzvamt tx-m^muz. 
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(8) 
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[ 0 0 2 6 ] IMS 



^MeOH&fcim 5 0 0 
a««¥^fl±S.E. 
*«RWi:*L<a$rS : *p<0.0 5, 



T»ilOng/kg(|dlt8^T. 5 0 %JiLbZ)iMtt 

g/kgtm<7)&¥S.X'mo%<m&&t:*lfi:. X 10 
'JrffUVMCIi, 30mg/kgMt. *fc»"3*>3 
S(^a«Mk^«U±, 5 0 m g/k gfl*C»2«tf>a» 
Sc«fciStt**Lfc. 

[0027] ^Wt^fe itf^i$»f*^$£i: 

til. 3l»x4fX<3flp>t^£jftU ffiKfi?IJS?S<0lItt 

«Lfc. 20 
[0028] 1 . WWfc&k 

( 1 ) , ft VnJVttm ( 2 ) . 3/3- 1 F 
0^^57X^-7,9(1 1), 24-hUxy-2 1- 
^■^TyvK (3) . -yAoig (5) . ftFni 

(6) . ftKox/'jayi (7) % 3-x 
eft KD7Anl ( 9 ) . ;K'J 3S!A ( 1 0 ) . jKU 
3KB (11) fcJWJaKD (12) {1±E<0^K 

£fflv>£. st^K^f-Ar ( 1 a) HXVWamASS 
W(10a)ll lblOZZtlftl'JTYXfy 30 
ftStiOSJStJt. 3-0-7W-16a-hH 
D^f>-h5^r/-;H! (4 ) fci^u^wy^c * 
^3 



45. 2± 7.7* 
22. 8± 4.6 
48. 6± 1 3.6 



£^¥8-1 19864 

1 4 

113.2 
113.2 



**P<0.0 1 

(8) {i**i*ft.ON-7^;M 5 h'^f;HXf^ 

(4b. 8b) ^sn*^f»d<t •) mm Uz ( H#*bh 

£>, Phytochemistry 30, 2796-2797(199 
1). 3 1. 2548-2549(1 992). 32. 1 
239-1244(1993 )ti it/Phytochemistry & 
»+<0ffcfc*S!R) . 1 6-0-T*f7W?'j3K A 
(10c)ttl OflT-fef-A-fcfcJ: OMttLfc. 
[0029] 2. trtSS 

[ o o 3 o ] 3 . wow* 

V j}3L)V (Rana nigromaculata) (2ill8£r!-£#It 
6-1 6g5rZ*9^-t'xJ:0MAUfflv^. 
[ 0 0 3 1 ] 4 . 



0- 1 0 0 m g/k gftMT'J 3 0$HSBc 

WcUfc. *<0ft. «^<0ttiMHfcl5PS4U 80 . 

[ 0 0 3 2 ] 5 . fe^ 

t -«BTCtfofc.««^t«ott*Srfi3fc*-r. 
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4 
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1 1 2. 
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5 


1 5. 


4±3. 
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5 


38. 


6+4. 


3* 


1 20. 
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1 7 

(10a) 30 
50 
1 00 

nm 

16-o-r-fe^u i o 

XVO&LA 3 0 

(10c) 50 
1 00 

XVaWiB 10 

(11) 30 
50 

100 

nm 

# U 1 0 

(12) 30 
50 

100 

Mm 

^o;P7D7y'y 1 0 
30 
50 
100 

Mm 

^h^nr^SF 10 
3 0 
50 
100 



%) 

Mm 

P-7S 10 

xf-;P 3 0 

(^□&4) 5 0 

P-rsy$.t.#K 10 

X^/P 3 0 

( o >;*mzik5-) 5 o 



*: P<0.05, **: P<0.0 1 

[00333 wmt^m 

y ? ;-)Vx.*x* 5 00mg/k gftM&Jj-U.:!^ 
113. 2%COP@0t^^B#^®^*%'>^. -(L^l 

b. 5fcJ:l/6tteS*&-^tt#&#>o*:. -tfO^J; 
9*ft^HJT/l'^>'^3{2c7)7-fef-/l'a£ 2 4ficDX 
* V * f - y « ^'attSttt^lT'* i> t # 5 . 

2 i<aw>:7*;M 5 Ky^;uxxf>M±fSttvS 
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5 


— 




6 


3 5. 


.5 + 3. 


3 






6 


2 1. 


,3±4. 


1 


_ 




6 


4 1. 


,2±4. 


8 


1 6. 


1 


6 


2 5. 


. 0 ± 3 . 


9 






6 


1 8. 


.3±4. 


9 


_ 




6 


35. 


.7+4. 
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6 
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9. 


.6 
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6 
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.2 + 6. 
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85. 


4 


7 
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.2 
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,4 


7 
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7 
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1 2. 


.0 


7 
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[Claims] 

[Claim 1] An antiemetic agent containing, as the active 
ingredient, a minimum of one kind of triterpene that has . a lanostane 
skeleton represented by Formula A: 

[Chem. 1] 



(wherein Ri denotes H or lower alkyl, and R 2 is lower alkanoyloxy or 
forms C=0 together with a carbon atom that constitutes a ring) or a 
3 , 4-secolanostane skeleton represented by Formula B: 




(A) 



[Chem. 2] 



R,0OC* 




(B) 



(wherein R x denotes H or lower alkyl) . 



Numbers in the margin indicate pagination in the foreign text. 



[Claim 2] The antiemetic agent stated in Claim 1 that contains, 
as the active ingredient, a minimum of one kind of triterpene that has 
a lanostane skeleton represented by Formula I or Formula II: 

[Chem. 3] 




[wherein R x denotes H or CH 3 ; 

R 2 is -OCOCH3 or forms C=0 together with a carbon atom that 
constitutes a ring; 

R 3 and R 5 denote H or OH, optionally being the same or different from 
each other; 

R 4 is -C (=CH 2 ) -CH (CH 3 ) 2 -Ra (wherein Ra indicates H or OH); and 
R 6 denotes CH 3 or CH 2 OH] . 

[Claim 3] The antiemetic agent stated in Claim 1 or 2 , wherein 
the aforesaid triterpene having a lanostane skeleton is polyporenic 
acidC represented by Formula I -a: 

[Chem. 4] 
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pachymic acid represented by Formula II -a: 
[Chem. 5] 




or dehydropachymic acid represented by Formula I-b: 
"[Chem. 6] 




[Claim 4] An antiemetic agent that contains, as the active 
ingredient, a minimum of one kind of triterpene that has a 3,4- 
secolanostane skeleton represented by Formula III or Formula IV 

[Chem. 7] 




(ill) (IV) 

[wherein Ri denotes H or CH 3 ; 
R 3 is H, OH, or OCOCH 3 ; 



R 4 is -C (=CH 2 ) -C (CH 3 ) 2 -Ra (wherein Ra indicates H or OH); 
R 5 denotes H or OH; and 
R 6 denotes CH 3 or CH 2 OH] . 

[Claim 5] The antiemetic agent stated in Claim 4, wherein the 
aforesaid triterpene having a 3 , 4-secolanostane skeleton is poricoic 
acid A represented by Formula III -a: 

[Chem. 8] 




[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] The present invention pertains 
to antiemetic agents that have, as the active ingredient, a minimum of 
one kind of compound having a lanostane skeleton or 3 , 4 -secolanostane 
skeleton and that are useful for suppressing nausea and vomiting. 

[0002] 

[Prior Art and Problems that the Invention Intends to Solve] As 
curative agents for suppressing nausea and vomiting, chemically 
synthesized drugs, such as metoclopramide , domperidone, aclatonium 
napadisilate, trimeptine maleate, have been developed and put in use. 
These curative agents, however, are known to cause serious side 
effects, and there has been a demand for the development of curative 
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agents that have the effect of suppressing nausea and vomiting with 
few side effects. Accordingly, the present inventors conducted 
extensive research to find agents having an antiemetic activity among 
crude drugs, which usually have few side effects and gentler effects. 
As a result, they found that the components in hoelen, which is known 
to have a diuretic effect, have an antiemetic activity. The present 
invention was achieved based on this finding. 

[0003] The hoelen produced in Japan and China is derived from 
fungi Poria cocos Wolf of the Polyporaceae that appears around the 
roots of pine trees (Pinus spp., Japanese red pine and the like) that 
have been cut down and dead for three to five years. The hoelen 
produced in other foreign countries uses cedars, oaks, lacquer trees, 
and other plants as its host, besides Pinus plants. It is an irregular 
mass, and its surface is dark brown and looks like a pine skin, while 
the interior is white or light pink. Hoelen is obtained by peeling the 
exterior layer of the sclerotia and drying it. It tastes somewhat 
viscid and has a unique faint odor when it is fresh. In Chinese herbal 
medicine, it is used as a diuretic or sedative for treating diuretic 
disorders, cardiac palpitation, and the like. Four kinds of compounds 
that are isolated and purified in the present invention are already 
known, but there has been no report that these compounds possess an 
antiemetic activity. 

[0004] 
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[Means for Solving the Problems] The antiemetic agents of the 
present invention contain the following compounds as the active 
ingredient. Triterpenes that have a lanostane skeleton represented by 
Formula A: 

[Chem. 9] 




(wherein R ± denotes H or lower alkyl, and R 2 is lower alkanoyloxy or 
forms C=0 together with a carbon atom that constitutes a ring) or a 
3 , 4-secolanostane skeleton represented by Formula B: 
[Chem. 10] 

/4 



K,OOC' 




CB) 



(wherein Ri denotes H or lower alkyl) . 

[0005] In these formulas, the dotted lines that are drawn between 
carbon atoms C 7 -C 9 -C u represent either C 7 =C 8 -C 9 =Cii or C 7 -C8=C9-Cn . The 
term xx lower alkanoyloxy" is also referred to as lower alkyl 
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carbonyloxy, and the term "lower alkyl" means a linear or branched 
saturated hydrocarbon moiety that contains 1 to 6, preferably 1 to 5, 
better yet, 1 to 4, carbon atoms. It includes, for example, methyl, 
ethyl, propyl, isopropyl, butyl, t -butyl, and the like. 

[0006] The present inventors learned that, as an antiemetic agent, 
it is essential for Formula A to have C=0 that forms the ring in 
position 3 or a substituent -OCO- in position 3 and exomethylene in 
position 24 and for Formula B to have -CO in position 3 and 
exomethylene in position 24. 

[0007] More specifically, the compounds of the present invention 
are triterpenes represented by Formula I or Formula II: 

[Chem. 11] 




[wherein Ri denotes H or CH 3 ; R 2 is -OCOCH 3 or forms C=0 together with 
a carbon atom that constitutes a ring; R 3 and R 5 denote H or OH, 
optionally being the same or different from each other; R 4 is - 
C (=CH 2 ) -CH (CH 3 ) 2 -Ra (wherein Ra indicates H or OH); and R 6 denotes CH 3 
or CH 2 OH] , and some preferable examples include polyporenic acid C 
represented by Formula la: 
[Chem. 12] 
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pachymic acid represented by Formula II -a: 
[Chem. 13] 



CK, COO 




or 



dehydropachymic acid represented by Formula I-b: 
[Chem. 14] 




[0008] Further, the compounds of the present invention include 
triterpenes that have a 3 , 4-secolanostane skeleton and that are 
represented by Formula III or Formula IV: 

[Chem. 15] 
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cm) (iv) 

[wherein R ± and R 2 denote H or CH 3 ; R 3 is H, OH, or OCOCH 3 ; R 4 is - 
C (=CH 2 ) -C (CH 3 ) 2 -Ra (wherein Ra indicates H or OH); R 5 denotes H or OH; 
and R 6 denotes CH 3 or CH 2 OH] , preferable among which is poricoic acid A 
represented by Formula III -a: 
[Chem. 16] 




[0009] The compounds of the present invention can be obtained 
from hoelen as follows. Commercially available hoelen is extracted 
with methanol, with an aqueous solvent containing methanol or the like, 
or with water for 1 to 3 hours under reflux. From the extract solution 
obtained after filtration, the solvent was distilled away under 
reduced pressure, and the obtained extract is isolated and purified 
using various kinds of chromatography. The compounds obtained by the 
isolation and purification are further esterified or acylated. 
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Polyporenic acid C, pachymic acid, dehydropachymic acid, and poricoic 
acid A, for example, are isolated and purified as follows. 

[0010] Table 1 in the following illustrates the isolation and 
purification method and isolation and purification procedures for 
polyporenic acid C, pachymic acid, and dehydropachymic acid. 

[Table 1] 

TABLE 1 

m^asM (a) 

| MeOH«rW{b) 

•> 9 #y*(d) 

(CaCl,:MeOB=50:D 



Fr.A Fr.B Fr.C Fr.D 

i ®MM&C.lMto{&) | OBS-HPLCC50X-H8CN) 

ClOOng) 



CHCls sol. CHC1, insol. 

ODS-HPLC(90«-JfeOH) 



I (g) - J (h) I (i) 

**y*'i'y6fcc ft Kb/^^ 

(33«*) (500mg) (lOOag) 



Key: a) hoelen; b) MeOH extraction; c) MeOH-extracted extract; d) 
silica gel; e) add an excess amount of CHC1 3 ; f) poricoic acid A; g) 
polyporenic acid C; h) pachymic acid; i) dehydropachymic acid. 

[0011] Fifteen kilograms of hoelen was extracted with methanol 

under reflux for 1 hour over a water bath. From the extract solution 

obtained after filtration, the solvent was distilled away under 

reduced pressure, thereby obtaining 86.4 g of a methanol -extracted 

extract. Thereafter, using a silica gel chromatogram column having an 



/6 
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inner diameter of 12 cm and a length of 80 cm, the extract was eluted 
with chlorof orm-methanol (50 : 1) , thereby obtaining fractions A 
through D. Fraction A [sic] formed a precipitate when an excess amount 
of chloroform was added to it. This precipitate was subjected to 
reverse -phase preparative high-performance liquid chromatography 
repeatedly, using a 90 % methanol as the solvent, thereby obtaining 
polyporenic acid C (33 mg) , pachymic acid (500 mg) , and 
dehydropachymic acid (100 mg) . 

[0012] Isolation and purification method for poricoic acid A (see 
Table 1) 

The aforesaid fraction D was further subjected to silica gel column 
chromatography and reverse -phase preparative high-performance liquid 
chromatography repeatedly, thereby obtaining poricoic acid A (100 mg) . 

[0013] If necessary, the fraction may be subjected to 
purification by recrystallization with the use of an appropriate 
solvent that is conventionally used. 

[0014] Polyporenic acid C 
Colorless acicular crystal 
mp: 273 to 275 °C 
[a] D 25 +2° (pyridine) 
HI-MS (m/z) : 482 (M + ) 

HR-MS: 482.3383 (C 3 iH 46 0 4 ) (calculated value: 482.3398) 

UV Amax (MeOH) nm: 242 (loge = 4.25) 

IR vmax (KBr) cm" 1 : 3400, 2950, 1710, 1680, 1250 
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[0015] Pachymic acid 
Colorless acicular crystal 
mp: 296 to 298 °C 
[a] D 25 + 6° (pyridine) 
EI-MS (m/z) : 528 (M + ) 

HR-MS: 528.3826 (C33H52O5) (calculated value: 528.3817) 
IR vmax (KBr ) cm" 1 : 3500, 2950, 1730, 1680, 1260 

[0016] Methyl pachymate 
C34H54O5 

NMR (pyridine-d 5 ) 21-OCH 3 (5 H 3.75, 5 C 51.1) 

[0017] Dehydropachymic acid 
Colorless acicular crystal 
mp: 268 to 270 °C 
[a] D 25 + 41° (pyridine) 
EI-MS (m/z): 526 (M + ) , 508, 493, 433 

Elemental analysis calculated values C 33 H 5 o05 C; 75.25, H; 9.59 
Actual values C; 75.04, H; 9.61 

UV Amax (EtOH) nm: 242 (logs = 4.10) jl_ 
IR vmax (KBr) cm" 1 : 1730, 1680 

[0018] Poricoic acid A 
Colorless acicular crystal 
mp: 248 to 249 °C 
[a] D 25 + 22° (methanol) 
EI-MS (m/z): 498 (M + ) , 480, 425, 407 
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HR-MS: 498.3362 (C33H46O5) (calculated value: 498.3345) 
UV Amax (EtOH) nm: 242 (logs = 4.11) 
IR vmax (KBr) cm" 1 : 1703, 1640 

[0019] Dimethyl poricoate A 
C33H50O5 

NMR (pyridine-d 5 ) 21-OCH 3 (6 H 3.64, 5 C 51.1) 
3-OCH3 (6 H 3.79, 5 C 51.3) 
16-0-acetyl poricoic acid A 
C35H52O6 

NMR (pyridine-ds) 16-OCOCH 3 (5 H 2.04, 5 C 170.4, 22.4) 

[0020] As the compounds of the present invention, the present 
invention generally encompasses, within its technical scope, 
substances that exhibit substantially the same physiological 
activities or pharmacological activities as those of free-form 
compounds within the living body- -for instance, derivatives of the 
compounds of the present invention, more specifically, esters, such as 
acetic acid esters and so forth, and medically acceptable salts or 
addition salts of K, Na, and the like, hydrates, and so forth. 

[0021] Antiemetic activity test 
1. Preparation of test solution 

Using 1 % Tween 80 (a product of Tokyo Kasei Kogyo Co.) as the 
suspending agent and 5 % dimethyl sulfoxide as the solubilizing agent, 
a test solution was prepared in the form of a suspension or an aqueous 
solution in a concentration of from 10 to 100 mg/kg. 
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[0022] 2. Test animals 
Male and female black-spotted pond frogs (Rana nigromaculata) and 
ranids (Rana japonica) that weighed from 5 to 15 g were purchased from 
Sankyo Lab Service Co. (Tokyo), and those that were in a good health 
condition were used. 

[0023] 3. Copper sulf ate-induced-vomiting suppressing activity 

test 

Healthy frogs were divided into groups of 5 to 10 frogs and fed 
sludgeworms by gavage in a quantity of 2.0 ml/10 g body weight. Three 
hours later, the test solution was administered into a lymph sinus at 
a dose of 10 mg to 500 mg/kg body weight, and the frogs were kept 
quiet for 30 minutes, avoiding physical stimulation. Thereafter, as 
the nauseant, a. peripheral nauseant copper sulfate (anhydrous) (a 
product of Yotsuhata Chemical Industries Co.) was administered orally 
at a dose of 150 mg/kg body weight so as to induce the vomiting of 
gastric contents, and the vomiting suppressing activity was evaluated 
using, as the indicator, the prolongation of the emetic latency (the 
time that took for the initial vomiting to occur) of the test group 
when compared with the control group. 

[0024] 4. Emetic latency expression method 

a) emetic latency 

It was expressed by each group's mean value ± standard error (mean 
value ± S.E.), and t-test was used for the significant difference test. 

b) Prolongation of emetic latency 
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[(Average emetic latency of the test group/Average emetic latency of 
the control group) -1] x 100 (%) 
c) Outlier rejection 

Outlier rejection in each test group was conducted according to the 
Smirnov outlier test. 

[0025] 5. Results 
The results of the antiemetic activity test are shown in Table 2. 

[Table 2] 

TABLE 2 

am <a> < b > m-s. wsm. mmm*) m&(*) 





<c) 




(#) 




(%) 






6 


31. 


0 + 


2.9 




#ll#l'>«C(g) 


10 


7 


47. 


9* 


3.7 


54.5 




30 


7 


60. 


0± 


7. 1* 


93.5 






5 


26. 


6± 


4. 1 




'VriWi <h) 


10 


5 


27. 


8± 


4.7 


4.5 




30 


5 


38. 


6± 


5.5 


45.1 




50 


5 


60. 


6± 


7.9« 


127.8 




1 00 


5 


65. 


6± 


6.9** 


14 6.6 






6 


21. 


8± 


3.0 




■ft FD/tdf-?!? 


10 


6 


20. 


0± 


3.7 




(i) 


30 


6 


35. 


7± 


4.7* 


63.8 




50 


6 


43. 


0± 


5.0» 


9 7.2 


iM(f) 




6 


21. 


8± 


3. 1 






10 


6 


17. 


0± 


2.3 






30 


6 


31. 


7± 


4.4 


4 9.5 




50 


5 


44. 


.4 + 


5.0« 


109.4 




100 


5 


45.2 + 


7.7» 


1 1 3.1 


*M(f) 




5 


22. 8± 


4.6 






500 


5 


48.6 + 


13.6 


1 13.5 



/a 



Key: a) specimen; b) dosage (mg/kg body weight) ; c) number of frogs; 
d) latency (in minutes); e) prolongation; f) control; g) polyporenic 
acid C; h)- pachymic acid; i) dehydropachymic acid; j) poricoic acid A; 
k) hoelen MeOH extract. 

The numbers are mean values ± S.E. 
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Considerably different from the value of the control: *p<0.05 / 
**p<0.01. 

[0026] Evaluation 

Among the four kinds of test compounds, polyporenic acid C showed 50 % 
or more prolongation of emetic latency at the minimum dosage, 10 mg/kg 
body weight. The remaining three kinds of compounds exhibited 
approximately 50 % prolongation at a dosage of 30 mg/kg body weight. 
Remarkable antiemetic activity that was approximately twice that of 
the control was observed with polyporenic acid C at a dose of 3 0 mg/kg 
body weight and with the remaining three kinds of test compounds at a 
dose of 50 mg/kg body weight. 

[0027] Correlation between the structure of hoelen isolated 
compounds and their derivatives and antiemetic activity 
The antiemetic activity of triterpenes isolated from hoelen and of 
their derivatives are examined from the aspect of correlation between 
their structure and activity. In the following, the activity of 
several kinds of triterpenes that exhibit the antiemetic activity of a 
hoelen extract and delay the onset of copper sulfate- induced vomiting 
were tested. 

[0028] 1. Tested compounds 
Pachymic acid (1), dehydropachymic acid (2), 3^-hydroxy lanosta- 
7 , 9 (11) , 24-triene-21-oic acid (3), tumulosic acid (5), 
dehydroeburicoic acid (6) , dehydroebur iconic acid (7) , 3- 
epidehydrotumulosic acid (9) , poricoic acid A (10) , poricoic acid B 
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(11) , and poricoic acid D (12) used here were isolated from hoelen or 
hoelen peel in the same manner as the aforesaid isolation method. 
Methyl pachymate (la) and diethyl poricoate A (10a) were prepared by 
processing 1 and 10 respectively with diazomethane . 3-0-acetyl-16a- 
hydroxy trametenoic acid (4) and polyporenic acid C (8) were prepared 
by hydrolysis of their respective N-phthalimide methyl esters (4b, 8b) 
[see Tai, Takaaki, et al, Phytochemistry, 30, 2796-2797 (1991), 31, 
2548-2549 (1992), 32, 1239-1244 (1993), and the article submitted to 
Phytochemistry] . 16-O-acetylporicoic acid A (10c) was prepared by the 
acetylation of 10. 

[0029] 2. Test Drugs 
Copper sulfate (a product of Wake Pure Chemical Co.) was used as the 
emetic agent, and chlorpromazine, metoclopramide, and ethyl p- 
aminobenzoate were used as the positive control drugs. 

[0030] 3. Test animals 
Black-spotted pond frogs (Rana nigromaculata) , both males and females 
and weighing from 6 to 16 g, were purchased from Sankyo Lab Service 
and used for the test . 

[0031] 4. Antiemetic test method 
The copper sulfate- induced-vomiting suppression test method was used. 
The frogs were divided into groups of 6 frogs and fed sludgeworms by 
gavage three hours prior to the start of the test. The test solution 
was suspended in 5 % Tween 8 0 and administered to a lymph sinus at a 
dose of from 10 to 100 mg/kg, and the frogs were kept quiet for 30 
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minutes. Thereafter, a nauseant copper sulfate was orally administered, 



and the time until the onset of vomiting was measured for the 
following 80 minutes. The result was evaluated based on the 
prolongation of .the vomiting onset time compared with the control. The 
prolongation of the vomiting onset time indicates an antiemetic 
activity. 

[0032] 5. Results 

All the data was expressed by ± S.E. Analytical significant difference 
was tested by t-test. The results are shown in Table 3. 
[Table 3] 

TABLE 3 
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Key: a) specimen; b) dosage (mg/kg body weight) ; c) number of frogs; 
d) latency (in minutes); e) prolongation; f) control; g) 
chlorpromazine ; h) metoclopramide , i) ethyl p-aminobenzoate ; j) orally 
administered; k) administered into a lymph sinus; 1) 158.9 % without 
vomiting; 1) pachymic acid Il-a; la) methyl pachymate; 2) 
dehydropachymic acid I-b; 3) 3(3-hydroxy lanosta-7 , 9 ( 11) , 24 -triene-21- 
oic acid; 4) 3-0-acetyl-16a-hydroxy trametenoic acid; 4b) phthalimide 
methyl ester of 3-0-acetyl-16a-hydroxy trametenoic acid; 5) tumulosic 
acid; 6) dehydroeburicoic acid; 7) dehydroebur iconic acid; 8) 
polyporenic acid C I -a; 8b) phthalimide methyl ester of polypore'nic 
acid C; 9) 3 -epidehydrotumulosic acid; 10) poricoic acid A III-a; 10a) 
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dimethyl poricoate A; 10c) 16-O-acetyl poricoic acid A; 11) poricoic 
acid B; 12) poricoic acid D. 

[0033] Evaluation and Discussion 

The antiemetic activity of the triterpenes isolated from hoelen and of 

their derivatives was studied by examining the correlation between 

their structure and activity. When a methanol extract of hoelen was 

administered at a dosage of 500 mg/kg body weight, 113.2 % 

prolongation of the vomiting onset time was observed. Compound 1 is a 

.component that is contained in hoelen in the largest quantity, and its 

methyl ester (la) also exhibited antiemetic activity, but Compounds 3, 

4, 4b, 5, and 6 did not show any notable antiemetic activity. From 

this result, it is conjectured that the presence of an acetyl group in 

position 3 and an exomethylene group in position 24 in these 

triterpenes is essential for antiemetic activity. Compounds 7 and 8 

had the activity, but 8b did not show the activity to a notable degree. 

The phthalimide methyl ester in position 21 reduced antiemetic 

activity, and the presence of a hydroxyl group in position 16 does not 

seem to be involved in the activity. With Composition 8, when its 

dosage was increased (50 to 100 mg/kg body weight) , its antiemetic 

activity decreased, which was an unexpected result. With respect to 

the 3,4-seco forms of triterpene, Compounds 10 and 10a, which had 

exomethylene groups in their side chains, exhibited the activity, but 

10a showed an unexpected decrease in the activity when its dosage was 

increased (>3 0 mg/kg body weight) . Several triterpenes that exhibited 
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the activity had effects comparable to those of the positive control 
agents: chlorpromazine , metoclopramide, and ethyl p-aminobenzoate . 

[0034] From the aforesaid results, several triterpenes having an 
exomethylene group in position 24 of their side chains were found to 
have antiemetic activity in frogs. Sharma, et al . , has reported that /ll 
triterpene having an exomethylene group in position 24 of its side 
chain has an activity to kill some type of lice [Sharma, M. C, et al . , 
Phytochemistry, 37, 201-203 (1994)]. This also suggests that the 
exomethylene group in position 24 of the side chain is a factor that 
has some effect on physiological activities. 

[0035] Acute toxicity test 

(1) Tested compound 
Poricoic acid A 

(2) Test method 

Five BDFx male mice, 4 weeks old, were acclimated for a week in an 
animal chamber. Thereafter, they were not fed for 18 hours and then 
orally given the test compound that was suspended in 0.5 % CMC-Na 
(dosage: 0.1 ml/10 g body weight) . 

(3) Test results 

There were no deaths in the mice even at a dosage of 1000 mg/kg, and 
there were no abnormal conditions observed. Thus, the toxicity of the 
test compound was found to be low. 

[0036] Effective dosage and administration method 
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The compounds of the present invention can be administered to animals 
and humans directly or together with conventional preparation carriers. 
There is no specific limitation on their dosage form, and appropriate 
forms can be selected as necessary. Some examples include oral 
preparations, such as tablets, capsules, granules, fine granules, 
powdered drugs, and the like, and parenteral preparations, such as 
injectable solutions, transdermal preparations, suppositories, and the 
like. 

[0037] With respect to the effective dosage of oral preparations, 
though it varies depending on the age, weight, and severity of disease 
of the patient, it is usually adequate to administer from 10 mg to 500, 
mg, in terms of the weight of the compounds of the present invention', 
per day for a few times a day to adults. Oral preparations are 
formulated according to conventional methods, using lactose, starch, 
sucrose, glucose, mannitol, cornstarch, inorganic salts, and so forth. 

[0038] Besides the aforesaid excipients, these preparations may 
further incorporate binding agents, disintegrants, surface active 
agents, lubricating agents, fluidizers, flavoring substances, coloring 
agents, spices, and so forth. 

[003 9] Examples of the binding agents include starch, dextrin, 
gum arable powder, hydroxypropyl starch, crystalline cellulose, ethyl 
cellulose, methyl cellulose, carboxymethyl cellulose sodium salt, 
hydroxypropyl cellulose, and polyvinyl pyrrolidone. 
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[0040] Examples of the disintegrants include starch, 
hydroxypropyl starch, carboxymethyl cellulose sodium salt, 
carboxymethyl cellulose calcium salt,, carboxymethyl cellulose, low- 
substitution hydroxypropyl cellulose, and polyvinyl pyrrolidone. 

[0041] Examples of the surface active agents include sodium 
lauryl sulfate, soybean lecithin, egg yolk lecithin, sucrose fatty 
acid esters, and polysorbate 80. 

[0042] Examples of the lubricating agents include talc, waxes, 
hydrogenated plant oils, sucrose fatty acid esters, magnesium stearate, 
calcium stearate, and aluminum stearate. 

[0043] Examples of the fluidizers include light anhydrous silicic 
acid, dry aluminum hydroxide gel, synthetic aluminum silicate, and 
magnesium silicate. 

[0044] The compounds of the present invention may be administered 
in the form of suspension, emulsion, syrup, or elixir, and 
preparations in these forms may contain flavoring/odor- improving 
agents and coloring agents. 

[0045] In order for the compounds to be able to exhibit an 
antiemetic effect as parenteral agents, hypodermic injection or 
intramuscular injection up to from 0 . 1 mg to 5 mg, in terms of the 
weight of the compounds of the present invention, per day seems to be 
usually adequate for adults, although the dosage varies depending on 
the age, weight, and severity of the disease of the patient. 
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[0046] These parenteral agents are prepared according to 
conventional methods, and, as the dilution agent, distilled water for 
injection, physiological saline, aqueous sucrose solutions, plant oils 
for injection, sesame oil, peanut oil, soybean oil, corn oil, 
propylene glycol, polyethylene glycol, and the like can be used. 
Disinfecting agents, preservatives, stabilizers, and the like may be 
further added as necessary. 

[0047] Other types of parenteral agents include transdermal 
preparations, such as liquid agents for external use, gel -form 
ointments, and so forth; suppositories for colorectal administration; 
and the like, and they are prepared according to conventional methods. 

[0048] The following will explain the present invention in 
further detail by presenting some preparation examples of the present 
invention, but the present invention is not limited to or restricted 



by these examples. 

[0049] Working Example 1 

(1) Polyporenic acid C 10 g 

(2) Lactose 62 g 

(3) Starch 20 g 

(4) Carboxymethyl cellulose calcium salt 5 g 

(5) Light anhydrous silicic acid 2 g 

(6) Magnesium stearate 1 g 

Total 100 g 
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According to the aforesaid recipe, (1) through (6) were homogeneously 
mixed, and the mixture was compression- formed with a tabletihg machine, 
thereby obtaining tables, each weighing 200 mg. These tablets 
contained 2 0 mg polyporenic acid C per tablet, and, for adults, a 
daily dosage of 3 to 6 tablets should be divided and administered a 



few times a day. 

[0050] (Working Example 2) 

(1) Poricoic acid A 10 g 

(2) Crystalline cellulose 30 g 

(3) Lactose 52 g 

(4) Carboxymethyl cellulose calcium salt 5 g 

(5) Light anhydrous silicic acid 2 g 

(6) Magnesium stearate 1 g 

Total 100 g 



According to the aforesaid recipe, (1), (3), (5), and part of (6) were 
mixed homogeneously and compression- formed, after which the formed 
product was pulverized. To this pulverized product were added (2) , (4) , 
and the remaining (6) and mixed, and the mixture was compression- 
formed with a tablet ing machine, thereby obtaining tablets, each 
weighing 200 mg. These tablets contained 20 mg poricoic acid A per 
tablet, and, for adults, a daily dosage of 3 to 6 tablets should be /12 
divided and administered a few times a day. 

[0051] (Working Example 3) 
(1) Pachymic acid 2 g 
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(2) Dextrin 71 g 

(3) Crystalline cellulose 20 g 

(4) 7 % hydroxypropyl cellulose solution 20 g 

Total 113 g 



According to the aforesaid recipe, (1) through (4) were mixed and 
kneaded homogeneously. After the mixture was granulated with an 
extrusion granulating machine, the obtained granules were dried and 
shifted through a No. 12 sieve, thereby obtaining a granule 
preparation. This granule preparation contained 20 mg pachymic acid 
per gram, and, for adults, 3 to 6 g per day should be divided and 
administered a few times a day. 
[0052] (Working Example 4) 



(1) Dehydropachymic acid 2 g 

(2) Dextrin 73 g 

(3) Crystalline cellulose 20 g 

(4) [illegible] 4 g 

(5) Magnesium stearate 1 g 

Total 100 g 



According to the aforesaid recipe, (1) through (5) were mixed 
homogeneously and compression- formed with a compression-molding 
machine, after which the product was ground with a grinder and run 
through a No. 3 0 sieve, thereby obtaining a fine granule preparation. 
This fine granule preparation contained 20 mg dehydropachymic acid per 
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gram, and, for adults, 3 to 6 g per day should be divided and 



administered a few times a day. 



[0053] (Working Example 5) 



(1) Polyporenic acid C 



9 g 



(2) Cornstarch 



77 g 



(3) Crystalline cellulose 



10 g 



(4) [illegible] 



3 g 



(5) Magnesium stearate 



1 g 



Total 



100 g 



According to the aforesaid recipe, (1) through (5) were mixed 
homogeneously, and 22 0 mg of the mixture was packed into each No. 2 
capsule. This capsule preparation contained 20 mg polyporenic acid C 
per capsule, and, for adults, 3 to 6 capsules per day should be 
divided and administered a few times a day. 
[0 054] (Working Example 6) 

(1) [illegible] 1 g 

(2) [illegible] 92 g 

(3) Olive oil 5 g 

(4) [illegible] 2 g 



According to the aforesaid recipe, (1) was dissolved in (3) and (4) , 
and this was mixed with (2) to emulsify it, thereby obtaining an 
injectable preparation. 

[0055] (Working Example 7) 



Total 



100 g 
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(1) Pachymic acid 



1 9 



(2) Propylene glycol 



20 g 



(3) Ethanol 



30 g 



(4) [illegible] sodium 



2 g 



(5) [illegible] 



48 g 



Total 



100 g 



According to the aforesaid recipe, (2) and (3) were added to (1) and 
mixed. To this mixture was added (4) that had been separately swollen 
with part of (5) , and the resulting mixture was uniformly kneaded. 
Thereafter, while being stirred, the mixture was further combined with 
the remaining (5) and kneaded thoroughly, thereby obtaining a gel -form 
ointment . 

[0056] Working Example 8 

(1) Dehydropachymic acid 1 g 

(2) Cacao butter 97 g 

(3) [illegible] oil 2 g 



According to the aforesaid recipe, (1) was added to (3) and dissolved 
and dispersed, and (2) was added to this and melted and then kneaded 
thoroughly. The obtained product was further filled in molds and 
cooled, thereby obtaining suppositories, each weighing approximately 
1.8 g. 



Total 



100 g 
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